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A new type of electromagnetic fan clutch for large vehicles is developed. 
Besides the common virtues of electromagnetic clutches, such as high reliability, 
precise and immediate switching, strong drive capacity and adaptability, this 
new clutch has three stable drive states. With this capability the running of 
cooling fan could be smoothed, the fuel consumption and noises could also be 
decreased. Topics discussed in this dissertation are listed below. 
1. The principles and shortages of current fan clutches are discussed. 
Domestic and overseas market status and trend are also studied. Concept of 
3-speed electromagnetic fan clutch is proposed on this basis, and 
successfully acquires the sustentation fund of "Xiamen science and 
technology project". 
2. Basing on the principle of magnetic circuits calculation and magnetic force 
expression, the effect of structures and dimension of air gaps on magnetic 
force in general magnetic circuits with air gaps are discussed. Methods of 
magnetic force enhancement under given conditions are proposed. 
3. Through finite element analysis of electromagnetic field, different 
structures of frictional-disc electromagnetic clutches in same terms are 
compared. The means of magnetic force enhancement are also proved. 
Corresponding structure of 3-speed fan clutch is optimized by these means. 
4. Permanent magnetic eddy drive acting as assist drive in 3-speed fan clutch 
is designed based on the structure and principle of electromagnetic retarder 
which serving as assist brakes on vehicles. A compound structure of eddy 














5. By means of finite element analysis of electromagnetic field, the 
speed-torque curve of permanent magnetic eddy drive is acquired which is 
consistent with the test result of common electromagnetic retarder. Trend of 
this curve is interpreted as magnetic field changing. 
6. According to the principle of 3-speed fan clutch, relative position and 
transmission mechanism of two major parts of frictional-disc 
electromagnetic clutch and permanent magnetic eddy drive are disposed. 
The structure diagram is provided also. 
7. In terms of user’s requirement, specifications of coils and permanent 
magnets and structure dimensions of 3-speed fan clutch are determined by 
finite element analysis. The verifying calculation proves that the capacity 
of the whole fan clutch meets requirement. 
8. In virtue of parameterized features based modeling program, parts design 
and assembly simulation of "3-speed electromagnetic fan clutch with angle 
drive" product are accomplished. Full set of engineering drawings are also 
finished. Foundation of prototype manufacture and experimentation is 
settled. 
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